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The amount of BHA consumed in the average U.S. diet is estimated
to be several milligrams per day at most. This level, when corrected
for body weight, is far less than that given to laboratory animals in
experimental studies. However, exposure to carcinogens is almost cer-
tainly orders of magnitude lower in the human population than in ex-
perimental studies in animals-  No conclusion can be drawn at this
time as to whether inhibitory effects of BHA occur at the low concen-
trations of carcinogens to which humans are generally exposed.
Recent studies have shown that several naturally occurring phe-
nolic compounds inhibit carcinogenesis in mice (Wattenberg et a1.,
1980). The phenols studied thus far are cinnamic acid derivatives
that are common constituents of plants.  They include or-hydr oxy cinna-
mic acid, p-hydroxycinnamic acid, 3,4-dihydroxycinnamic acid (caffeic
acid), and~4-hydroxy-3-methoxycinnamic acid (ferulic acid). Limited
data on these derivatives indicate that their inhibition of benzo[a.]~
pyrene-induced neoplasia in the mouse is considerably weaker than that
of BHA (Wattenberg e£ al^ , 1980). There are many other phenols in
plants, including plants consumed by humans, but their inhibitory
activity is unknown.
Indoles.  Indole-3-acetonitrile, 3,3f-diindolylmethane, and
indole-3~carbinol are found in edible cruciferous vegetables such
as brussels sprouts, cabbage, cauliflower, and broccoli. Indole-3-
acetonitrile is the most abundant of the three. These indoles have
been studied for their effects on neoplasia induced by benzo[ajpyrene
(BaP) and 7,12-dimethylbenz [ja]anthracene (DMBA) in rodents (Wattenberg
and Loub, 1978). When added to the diet of mice before and during ad-
ministration of BaP, all three indoles inhibited BaP-induced neoplasia
of the forestomach and pulmonary adenoma formation.  In other experi-
ments, indole-3-carbinol and 3,3f-diindolylmethane inhibited DMBA-
induced mammary tumor formation in female Sprague-Dawley rats.  Indole-
3-acetonitrile was Inactive in the rat (Wattenberg and Loub, 1978).
The original rationale for testing the three indoles stemmed from
their ability to alter microsomal monooxygenase oxidase activity. All
three compounds increased the activity of this enzyme system (Loub et.
al., 1975; Pantuck e£ al., 1976) — indole-3-carbinol and 3,3'-di-
indolylmethane more strongly than indole-3-acetonitrIle. The three of
them also increased glutathione S-transferase activity. There have
been no studies in which these compounds were administered after the
carcinogen.
Aromatic Isothiocyanates.  Benzyl isothiocyanates and phenethyl
isothiocyanate are also constituents of cruciferous plants. These
aromatic isothiocyanates have been shown to inhibit neoplasia induced
by polycyclic aromatic hydrocarbons (PAH's) when they were adminis-
tered during the initiation phase under several different experimental
conditions.  These results were obtained when the aromatic Isothio-
cyanate was fed both before and during administration of the PAH1 s

